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FOLLICLE STIMULATING HORMONE STIMULATED GENES AND USES 

THEREOF 



Follicle Stimulating Hormone (FSH) is a pituitary gonadotropin and is 
critical for the regulation of gonadal function and reproduction in humans. 
FSH is released in a well-orchestrated manner, under the control of numerous 
factors including hypothalmic gonadotropin-releasing hormone, and binds to 
specific high-affinity receptors in the ovary and testis to regulate gametogenesis 
and sex steroid synthesis and secretion. 

FSH acts on the granulosa cells of the ovary and the Sertoli cells of the 
testis to promote germ cell development in these gonadal tissues. Accordingly, 
there is considerable interest in the identification of agents which can modulate 
cellular processes or responses influenced by FSH and markers which can be 
used to monitor cellular processes or responses influenced by FSH. 



The present invention is directed to the identification genes that are 
expressed at a higher level in certain FSH or FSH Mimetic treated cells than in 
otherwise identical untreated cells. Genes that are expressed at a higher level in 
FSH or FSH Mimetic treated cells than untreated cells ("FSH or FSH Mimetic 
stimulated genes") are of interest, in part, because FSH or FSH Mimetics can or 
could influence a wide range of cellular processes and responses in reproduction, 




BACKGROUND OF THE INVENTION 



Summary of the Invention 



including steroidogenesis and gamatogenesis. The identified FSH or FSH 
Mimetic stimulated genes and the proteins they encode can be used: 1) as 
therapeutic agents which modulate a cellular process or response that is 
influenced by FSH or FSH Mimetic; 2) as targets for use in high throughput 
5 screening and the development of therapeutic agents which modulate a cellular 
process or response that is influenced by FSH or FSH Mimetic; and 3) as markers 
which can be used to detect and monitor a cellular process or response that is 
influenced by FSH or FSH Mimetic. 

The FSH or FSH MIMETIC stimulated genes of the invention were 
10 identified using a nucleic acid microarray available from Incyte, Inc. and was 
Jj used to determine which of approximately 8000 pre-selected nucleic acid 
^ sequences (genes) are more highly expressed in FSH or FSH Mimetic treated Yl 
J cells than control cells. 

j Thus, the invention features a number of "FSH or FSH MIMETIC 

:^15 stimulated genes." These are genes which are expressed at a relatively high level 
jj in FSH or FSH Mimetic treated Yl cells and which are not expressed (or are 
jf expressed at a relatively low level) in otherwise identical untreated cells. These 
^ genes are listed in Tables 1-3. 

In one embodiment, the invention provides genes and gene products which 
20 can be used to modulate a cellular response or process which is influenced by 
FSH or FSH Mimetic. 

The present invention further provides genes and gene products which can 
be used to screen for or design agents which can be used to modulate a cellular 
response or process which is influenced by FSH or FSH Mimetic. Thus, the 
25 genes of the present invention (Tables 1- 3) can be used as in the development of 
treatments (either single agent or multiple agent) for treatment of reproductive 
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disorders. For example, if increased expression of a selected FSH or FSH 
Mimetic stimulated gene triggers an unwanted response, the gene or the protein 
encoded by the gene can be used to screen for therapeutic agents which increase 
or decrease expression or activity of the protein encoded by the selected gene. 
5 For example, the expression of the selected FSH or FSH Mimetic stimulated gene 
by an FSH or FSH Mimetic treated cell can be measured in the presence and 
absence of a various test agents (compounds), permitting the identification of 
those agents which increase or decrease expression of the selected gene. 

The invention also provides markers which can be used to detect or monitor 
10 a cellular response or process that is influenced by FSH or FSH Mimetic. Thus, 
5 the markers can be used to diagnose disorders associated with an FSH or FSH 
1 Mimetic influenced cellular response or process. The markers can also be used 
I to determine whether a selected patient suffering from a disorder associated with 
W an FSH or FSH Mimetic influenced cellular response or process is likely to 
^15 benefit from a therapy which alters the activity or expression of an FSH or FSH 
m Mimetic stimulated gene. For example, if a given disorder is caused by increased 
M expression of a particular FSH or FSH Mimetic stimulated gene, it may be 
h possible to treat the disorder in patients having increased expression of the FSH 
or FSH Mimetic stimulated gene by decreasing expression of the FSH or FSH 
20 Mimetic stimulated gene. 

Unless otherwise defined, all technical and scientific terms used herein have 
the same meaning as commonly understood by one of ordinary skill in the art to 
which this invention belongs. Although methods and materials similar or 
equivalent to those described herein can be used in the practice or testing of the 
25 present invention, the preferred methods and materials are described herein. All 
publications, patent applications, patents, and other references mentioned herein 
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are incorporated by reference in their entirety. In the case of conflict, the present 
specification, including definitions, will control. In addition, the materials, 
methods, and examples are illustrative only and are not intended to be limiting. 
Other features and advantages of the invention will be apparent from the 
5 detailed description and from the claims. Although materials and methods 
similar or equivalent to those described herein can be used in the practice or 
testing of the invention, the preferred materials and methods are described below. 

DETAILED DESCRIPTION OF THE INVENTION 

10 

O The present invention is based, in part, on the identification of genes whose 

00 expression in Yl cells are increased by treatment with FSH OR FSH Mimetic 
J ("FSH OR FSH Mimetic stimulated genes"). The FSH or FSH Mimetic 

UJ stimulated genes of the present invention as summarized in Tables 1-3. Each 
s 15 Table is based on the Incyte, Inc. mouse cDNA array. 

m The increased expression of a given FSH or FSH Mimetic stimulated gene 

U can be directly involved in or responsible for an FSH or FSH Mimetic influenced 

1 cellular response or process such that modulation of the expression or activity of 
the gene product will modulate the FSH or FSH Mimetic influenced cellular 

20 process or response. Such genes are generally referred to as target genes. Such 
genes and the products they encode can be used to modulate an FSH or FSH 
Mimetic influenced cellular response or process. They may also be used to 
develop therapeutic agents which decrease or increase the expression or activity 
of the protein encoded by the selected gene. Thus, the expression of the selected 

25 gene in an FSH OR FSH Mimetic treated cell can be measured in the presence 
and absence of a various test agents (compounds), permitting the identification of 
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those agents which modulate expression of the selected gene. Similarly, the 
activity of the product of the selected gene in an FSH or FSH Mimetic treated 
cell can be measured in the presence and absence of a various test agents 
(compounds), permitting the identification of those agents which modulate the 
5 activity of the product of the selected gene 

The increased expression of a given FSH or FSH Mimetic stimulated gene 
can be associated with or correlated with a given FSH or FSH Mimetic 
influenced cellular response or process, but not be directly involved in the FSH 
or FSH Mimetic influence process or response. Modulation of the expression or 
10 activity of the protein encoded by such an FSH or FSH Mimetic stimulated gene 
~ will generally not modulate the FSH or FSH Mimetic influenced cellular process 
^ or response. Such genes and their products useful as markers which can be used 
+: to detect or monitor a cellular process or response that is influenced by FSH or 
W FSH Mimetic. Of course, target genes and their products are similarly useful as 
H5 markers which can be used to detect or monitor a cellular process or response 
ffl that is influenced by FSH or FSH Mimetic. 

Accordingly, the present invention provides methods for modulating an 
h* FSH or FSH Mimetic influenced cellular process or response in a patient by 

administering an FSH or FSH Mimetic stimulated gene (Tables 1, 2, 3) or the 
20 product thereof. 

The present invention also provides a method for identifying an agent 
which modulates an FSH or FSH Mimetic influenced cellular process or 
response, the method comprising: 

a) exposing a sample of cells to FSH or a FSH Mimetic; 
25 b) determining the level of expression in the sample of cells of 

one or more FSH or FSH Mimetic stimulated genes (Table 1, 2, 



5 



or 3) in the presence and absence of a selected agent; and 
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c) identifying that the agent modulates an FSH or FSH Mimetic 
influenced cellular process or response when the expession of the 
one or more FSH or FSH Mimetic stimulated genes in the cell 
sample in the presence of the agent differs from the expression of 

the one or more FSH or FSH Mimetic stimualted genes in the 

absence of the agent 



The invention also provides a method for identifying an agent which 

10 modulates an FSH or FSH Mimetic influenced cellular process or response, the 

'% method comprising: 

jrSj a) exposing a sample of cells to- FSH or FSH Mimetic; 

j: b) determining the activity in the sample of cells of the product of 

W one or more FSH or FSH Mimetic stimulated genes (Table 1, 

Ms 2, or 3) in the presence and absence of a selected agent; and 



FSH Mimetic stimulated genes in the absence of the agent. 
Agents which modulate an FSH or FSH Mimetic influenced cellular 
process can also be identified using method which entail assessing the effect of 
the agent on expression or activity of FSH or FSH Mimetic stimulated genes or 
25 gene products in the absence of FSH or FSH Mimetic. 



identifying that the agent modulates an FSH or FSH Mimetic 
influenced cellular process or response when the activity of the 
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product of the one or more FSH or FSH Mimetic stimulated 
genes in the cell sample in the presence of the agent differs 
from the activity of the product of the one or more FSH or 
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Thus, invention provides a method for identifying an agent which modulates 
an FSH or FSH Mimetic influenced cellular process or response, the method 
comprising: 

a) providing a sample of cells; 

b) determining the level of expression in the sample of cells of 
one or more FSH or FSH Mimetic stimulated genes (Table 
1, 2, or 3) in the presence and absence of a selected agent; 
and 

c) identifying that the agent modulates an FSH or FSH 
Mimetic influenced cellular process or response when the 
expression of the one or more FSH or FSH Mimetic 
stimulated genes in the cell sample in the presence of the 
agent differs from the expression of the one or more FSH or 
FSH Mimetic stimulated genes in the absence of the agent. 
The invention also provides a method for identifying an agent which 

modulates an FSH or FSH Mimetic influenced cellular process or response, the 

method comprising: 

a) providing a sample of cells; 

b) determining the activity in the sample of cells of the product 
of one or more FSH or FSH Mimetic stimulated genes (Table 
1) in the presence and absence of a selected agent; and 

c) identifying that the agent modulates an FSH or FSH 
Mimetic influenced cellular process or response when the 
activity of the product of the one or more FSH or FSH 
Mimetic stimulated genes in the cell sample in the presence 
of the agent differs from the activity of the product of the 



one or more FSH or FSH Mimetic stimulated genes in the 

absence of the agent. 
In all of the above-described methods for identifying an agent which 
modulates an FSH or FSH Mimetic influenced cellular process or response, the 
preferred FSH or FSH Mimetic stimulated genes are those which are target 
genes. 

The invention also provides a method for detecting or monitoring a cellular 
process or response that is influenced by FSH or FSH Mimetic, the method 
comprising: 

a) obtaining a sample of cells from a patient; 

b) determining the level of expression in the sample of cells of 
one or more FSH or FSH Mimetic stimulated genes (Tables 1, 
2, 3); and 

c) identifying that the cells in the sample of cells obtained from 
the patient are undergoing a cellular process or response that is 
influenced by FSH or FSH Mimetic when the level of 
expression of the one or more FSH or FSH Mimetic stimulated 
genes in the cell sample is increased relative to the activity of 
the one or more FSH or FSH Mimetic stimulated genes in a 
control the sample. 

The invention also provides a method for detecting or monitoring a cellular 
process or response that is influenced by FSH or FSH Mimetic, the method 
comprising: 

a) obtaining a sample of cells from a patient; 



b) determining the level of activity in the sample of cells of the 
product of one or more FSH or FSH Mimetic stimulated genes 
(Table 1, 2, or 3); and 

c) identifying that the cells in the sample of cells obtained from 

5 the patient are undergoing a cellular process or response that is 

influenced by FSH or FSH Mimetic when the level of activity 
of the product of the one or more FSH or FSH Mimetic 
stimulated genes in the cell sample is increased relative to the 
activity of the product of the one or more FSH or FSH 

io Mimetic stimulated genes in the control sample. 

W Measurement of Expression in Diagnostic or Screening Methods 

W As used herein, the level or amount of expression of a gene refers to the 

=J5 absolute level of expression of a mRNA encoded by the gene or the absolute 
fjl level of expression of the protein encoded by the gene. 
M Often, it is preferable to determine the expression of two or more of the 

S identified genes, more preferably, three or more of the identified genes. Thus, it 
is preferable to assess the expression of a panel of genes. 
20 As an alternative to making determinations based on the absolute expression 

level of selected gene(s), e. g, one or more FSH or FSH Mimetic stimulated 
genes selected from the genes of Tables 1, 2, 3 detenninations may be based on 
the normalized expression levels. Expression levels are normalized by correcting 
the absolute expression level of an FSH or FSH Mimetic stimulated gene or a by 
25 comparing its expression to the expression of a gene that is not an FSH or FSH 
Mimetic stimulated gene, e.g., a housekeeping genes that is constitutively 
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expressed. Suitable genes for normalization include housekeeping genes such as 
the actin gene. This normalization allows one to compare the expression level in 
one sample, e.g., a patient sample, to another sample, e.g., a patient sample 
collected at an earlier time, or between samples from different sources. 
5 Alternatively, the expression level can be provided as a relative expression 

level. To determine a relative expression level of a gene, the level of expression 
of the gene is determined for 10 or more samples, preferably 50 or more samples, 
prior to the determination of the expression level for the sample in question. The 
mean expression level of each of the genes assayed in the larger number of 
10 samples is determined and this is used as a baseline expression level for the 
5 gene(s) in question. The expression level of the gene determined for the test 
CO sample (absolute level of expression) is then divided by the mean expression 
=p value obtained for that gene. 

ly Preferably, the samples used will be from similar tissues. The choice of the 

=15 cell source is dependent on the use of the relative expression level data. For 
yi example, in order to determine whether a particular tissue will be relatively 
M= affected, using tissues of similar types for obtaining a mean expression score is 
p preferred. 

Using expression found in normal cells or cells which are not exposed to 
20 FSH or FSH Mimetic as a mean expression score aids in validating whether the 
gene assayed is specific for an FSH or FSH Mimetic influenced cellular process 
or response. Such a later use is particularly important in identifying whether a 
given FSH or FSH Mimetic stimulated gene can serve as a target gene. In 
addition, as more data is accumulated, the mean expression value can be revised, 
25 providing improved relative expression values based on accumulated data. 

The expression level can be measured in a number of ways, including, but 
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not limited to: measuring the mRNA encoded by the selected genes; measuring 
the amount of protein encoded by the selected genes; or measuring the activity of 
the protein encoded by the selected genes. 

The mRNA level can be determine in in situ and in in vitro formats using 
methods known in the art. Many of such methods use isolated RNA. For in vitro 
methods, any RNA isolation technique that does not select against the isolation 
of mRNA can be utilized for the purification of RNA from gonadal cells (see, 
e.g., Ausubel et al., eds., 1987-1997, Current Protocols in Molecular Biology . 
John Wiley & Sons, Inc. New York). Additionally, large numbers of tissue 
samples can readily be processed using techniques well known to those of skill in 
the art, such as, for example, the single-step RNA isolation process of 
Chomczynski (I 989, U.S. Patent No. 4,843,155). 

The isolated mRNA can be used in hybridization or amplification assays 
that include, but are not limited to, Southern or Northern analyses, polymerase 
chain reaction analyses and probe arrays. One preferred diagnostic methods for 
the detection of mRNA levels involves contacting the isolated mRNA with a 
nucleic acid molecule (probe) that can hybridize to the mRNA encoded by the 
gene being detected. In one format, the mRNA is immobilized on a solid surface 
and contacted with the probes, for example by running the isolated mRNA on an 
agarose gel and transferring the mRNA from the gel to a membrane, such a 
nitrocellulose. In an alternative format, the probes are immobilized on a solid 
surface and the mRNA is contacted with the probes, for example in a gene 
microarray of the type available from Incyte, Inc. A skilled artisan can readily 
adapt known mRNA detection methods for use in detecting the level of mRNA 
encoded by one or more of the identified FSH OR FSH Mimetic stimulated 
genes. 
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An alternative method for determining the level of MRNA in a sample 
that is encoded by one of the genes of the present invention involves the process 
of nucleic acid amplification, e.g., by rtPCR (the experimental embodiment set 
forth in Mullis, 1987, from about 50 to 200 nucleotides in length). Under 
5 appropriate conditions with appropriate reagents, amplification primers result in 
the production of nucleic acid molecule comprising the nucleotide sequence 
flanked by the primers. A skilled artisan can readily determine appropriate 
primers (both nucleotide sequence and length) for amplifying and detecting the 
FSH or FSH Mimetic stimulated genes of the present invention using art known 

10 methods and the nucleotide sequence of the FSH or FSH Mimetic stimulated 

O genes of the present invention. 

03 A variety of methods can be used to determine the level of protein encoded 

=p by one or more of the FSH or FSH Mimetic stimulated genes of the present 

y invention. In general, these methods involve the use of a compound that 

s i5 selectively binds to the protein, for example an antibody. 

m Proteins can be isolated using techniques that are well known to those of 

ju skill in the art. The protein isolation methods employed can, for example, be 

J such as those described in Harlow and Lane (Harlow and Lane, 1988, 

Antibodies : A Laboratory Manual . Cold Spring Harbor Laboratory Press, Cold 
20 Spring Harbor, New York). 

A variety of formats can be employed to determine whether a sample 
contains a protein that binds to a given antibody. Examples of such formats 
include, but are not limited to enzyme immunoassay (ELA), radioimmunoassay 
(RIA), Western blot analysis and enzyme linked immunoabsorbant assay 
25 (ELISA). A skilled artisan can readily adapt know protein/antibody detection 
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methods for use in determining whether a cells expresses a protein encoded by 
one or more of the genes of the present invention. 

In one format, antibodies, or antibody fragments, can be used in methods 
such as Western blots or immunofluorescence techniques to detect the expressed 

5 proteins. In such uses, it is generally preferable to immobilize either the antibody 
or protein on a solid support. Suitable solid phase supports or carriers include 
any support capable of binding an antigen or an antibody. Well-known supports 
or carriers include glass, polystyrene, polypropylene, polyethylene, dextran, 
nylon, amylases, natural and modified celluloses, poly aery lamides, gabbros, and 

10 magnetite. 

o One skilled in the art will know many other suitable carriers for binding 

m antibody or antigen, and will be able to adapt such support for use with the 
£ present invention. For example, proteins isolated from cells can be run on a 
Jj polyacrylamide gel electrophoresis and immobilized onto a solid phase support 
Tis such as nitrocellulose. The support can then be washed with suitable buffers 
S followed by treatment with the delectably labeled antibody that selectively binds 
fj a protein encoded by an FSH or FSH Mimetic stimulated gene of the invention. 
P The solid phase support can then be washed with the buffer a second time to 

remove unbound antibody. The amount of bound label on the solid support can 
20 then be detected by conventional means. 

Another embodiment of the present invention includes a step of detecting 
whether an agent alters the expression of one or more of the FSH or FSH 
Mimetic stimulated genes of the present invention. Although the present FSH or 
FSH Mimetic stimulated genes were identified as being expressed in cells that 
25 were not being exposed to a potential therapeutic agent, treatment with an agent 
may, or may not, alter expression. Such alterations in the expression level of 



13 



these genes can provide a further indication as to whether the cells will be 
responsive to treatment with the agent. In such a use, the present invention 
provides methods for assessing whether the cells will be responsive to an agent 
which modulates an FSH or FSH Mimetic influenced cellular process or 
response, the method comprising: 

a) exposing a sample of cells obtained from a patient to a test 
agent; 

b) determining the level of expression of one or more genes FSH 
or FSH Mimetic stimulated genes (Tables 1, 2, 3) in the sample 
of cells exposed to the agent and in a sample of cells that is not 
exposed to the agent; and 

c) determining that the cells will be responsive to the agent when 
expression of the one or more of the FSH or FSH Mimetic 
stimulated genes in sample of cells exposed to the agent differs 
from the expression of the one or more FSH or FSH Mimetic 
stimulated genes in the sample of cells not exposed to the agent. 

This embodiment of the methods of the present invention involves the step 
of exposing the cells to an agent. The method used for exposing the reproductive 
cells to the agent will be based primarily on the source and nature of the cells and 
the agent being tested. The contacting can be performed in vitro or in vivo, in a 
patient being treated/evaluated or in animal model of a reproductive disorder. 
For cells and cell lines and chemical compounds, exposing the cells involves 
contacting the cells with the compound, such as in tissue culture media. A 
skilled artisan can readily adapt an appropriate procedure for contacting cells 
with any particular agent or combination of agents. 
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As discussed above, the identified FSH or FSH Mimetic stimulated genes 
of the invention can be used as markers to monitor an FSH OR FSH Mimetic 
influenced cellular process or response. For example, exposure to FSH or FSH 
Mimetic can increase gamatogenesis. Accordingly, by monitoring the expression 
5 of FSH or FSH Mimetic stimulated genes one can assess whether a gonadal 
tissue has become reponsive or refractory to an ongoing treatment. When 
gonadal tissue is no longer responding to a treatment the expression profile of the 
gonadal tissue will change: the level of expression of one or more of the FSH OR 
FSH Mimetic stimulated genes will decrease. 
10 In such a use, the invention provides methods for determining whether an 

o treatment should be continued in a patient, comprising the steps of 
a a) obtaining a first sample of tissue from a patient undergoing 

If therapy at a first time and obtaining a second sample of cells 

jTj from the patient at a second later time; 

J5 b) determining the level of expression of one or more genes FSH or 

% FSH Mimetic stimulated genes (Table 1, 2, 3) in the first and 

~_ second samples of cells; and 

^ c) discontinuing treatment when the expression of one or more FSH 

or FSH Mimetic stimulated genes is lower in the second sample 
20 of cells than in the first sample of cells. 

As used here, a patient refers to any subject undergoing treatment for 
reproductive disorder. The preferred subject will be a human patient undergoing 
FSH replacement therapy. 

This embodiment of the present invention relies on comparing two or more 
25 samples obtained from a patient undergoing FSH replacement therapy. In 
general, it is preferable to obtain a first sample from the patient prior to 
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beginning therapy and one or more samples during treatment. In such a use, a 
baseline of expression prior to therapy is determined and then changes in the 
baseline state of expression is monitored during the course of therapy. 
Alternatively, two or more successive samples obtained during treatment can be 
5 used without the need of a pre-treatment baseline sample. In such a use, the first 
sample obtained from the subject is used as a baseline for determining whether 
the expression of a particular gene is increasing or decreasing. 

In general, when monitoring the effectiveness of a therapeutic treatment, 
two or more samples from the patient are examined. Preferably, three or more 
10 successively obtained samples are used, including at least one pretreatment 
o sample. 

J Kits Containing Reagents for Conducting the Methods of the Present 

ill • Invention 

J15 The present invention further provides kits comprising compartmentalized 

containers comprising reagents for detecting one or more, preferably two or 

£ more, of the FSH or FSH Mimetic stimulated genes of the present invention. 

g As used herein a kit is defined as a prepackaged set of containers into which 

reagents are placed. The reagents included in the kit comprise probes/primers 
20 and/or antibodies for use in detecting FSH or FSH Mimetic stimulated gene 
expression. In addition, the kits of the present invention may preferably contain 
instructions which describe the use of the kit. Such kits can be conveniently 
used, e.g., in clinical settings, to diagnose patients exhibiting, e.g., symptoms of 
a disorder associated with an FSH influenced cellular process or response. 



16 



Further Characterization of FSH or FSH Mimetic Stimulated Genes 
FSH or FSH Mimetic stimulated genes of the present invention can be further 
characterized using techniques known to those skilled in the art to yield more 
information regarding potential targets for the therapeutic modulation of an FSH 
5 or FSH Mimetic influenced cellular process or response, steroidogenesis or 
gamatogenesis. For example, characterization of the identified genes can yield 
information regarding the biological function of the identified genes. 

Specifically, any of the FSH or FSH Mimetic stimulated genes whose 
further characterization indicates that a modulation of the gene's expression or a 
10 modulation of the gene product's activity modulate an FSH OR FSH Mimetic 

0 influence cellular process or response are designated "target genes." Target genes 
m and target gene products can be used to identify therapeutics agents. 

1 An FSH or FSH Mimetic stimulated gene whose further characterization 
Jj indicates that it does not modulate an FSH or FSH Mimetic influenced cellular 
Ji5 process or response, but whose expression pattern contributes to a gene 

g expression pattern correlative of, an FSH or FSH Mimetic influenced cellular 
[7 process or response cannot serve as a target gene. Such genes can be used as 
j=f diagnostic markers and as markers for assessing or monitoring an FSH or FSH 

Mimetic influenced cellular process or response. 
20 A variety of techniques can be utilized to further characterize the genes 

herein identified. First, the nucleotide sequence of the identified genes, obtained 
by standard techniques well known to those of skill in the art, can be used to 
further characterize such genes. For example, the sequence of the identified 
genes can reveal homologies to one or more known sequence motifs that can 
25 yield information regarding the biological function of the identified gene 
product. 
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Second, an analysis of the tissue and/or cell type distribution of the mRNA 
produced by the identified genes can be conducted, utilizing standard techniques 
well known to those of skill in the art. Such techniques can include, for example, 
Northern analyses, RT-coupled PCR and RNase protection techniques. Such 
5 analyses can be used to determine whether cells within a given tissue express the 
identified gene. Such an analysis can also provide information regarding the 
biological function of an identified gene. 

Third, the sequences of the identified genes can be used, utilizing standard 
techniques, to place the genes onto genetic maps, e.g., mouse (Copeland and 
10 Jenkins 1991, Trends in Genetics 7:1 13-1 18) and human genetic maps (Cohen et 
O al., 1993, Nature 366:698-701). Such mapping information can yield information 
ffi regarding the genes' importance to human disease by, for example, identifying 
£ genes that map within a genetic region to which predisposition to reproductive 
y disorders also maps. 

J5 Fourth, the biological function of the identified genes can be more directly 

m assessed by utilizing relevant in vivo and in vitro systems. In vivo systems can 
u include, but are not limited to, animal systems that naturally exhibit symptoms of 
r; a disorder of interest, e.g., an immune disorder or a proliferative disorder or ones 

that have been engineered to exhibit such symptoms. The role of identified gene 
20 products can be determined by transfecting cDNAs encoding these gene products 

into appropriate cell lines and analyzing the effect of the gene product on the 

cells. 

In further characterizing the biological function of the identified genes, the 
expression of these genes can be modulated within the in vivo and/or in vitro 
25 systems, i.e., either over-expressed or under-expressed, and the subsequent effect 
on the system then assayed. Alternatively, the activity of the product of the 
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identified gene can be modulated by either increasing or decreasing the level of 
activity in the in vivo and/or in vitro system of interest, and assessing the effect 
of such modulation. 

The information obtained through such characterizations can suggest 
5 relevant methods for the modulation of an FSH or FSH Mimetic influenced 
cellular response or process, e.g., steroidogenesis or gamatogenesis. For 
example, treatment can include a modulation of gene expression and/or gene 
product activity. Characterization procedures such as those described herein can 
indicate where such modulation should involve an increase or a decrease in the 
10 expression or activity of the gene or gene product of interest. 

B Identification of Compounds that Interact with a Target Gene Product 

Jp The following assays are designed to identify compounds that bind to target 

yj gene products, compounds that bind to other cellular proteins that interact with a 
lis target gene product, and compounds that interfere with the interaction of the 
[s target gene product with other cellular proteins. Such compounds can include, 
[~ but are not limited to, other cellular proteins, natural products and small chemical 
jT7 molecules. Specifically, such compounds can include, but are not limited to, 

peptides, such as, for example, soluble peptides, including, but not limited to Ig- 
20 tailed fusion peptides, comprising extracellular portions of target gene product 
transmembrane receptors, and members of random peptide libraries (see, e.g., 
Lam et al., 1991, Nature 354:82-84; Houghton et al., 1991, Nature 354:84-86), 
made of D-and/or L-configuration amino acids, phosphopeptides (including, but 
not limited to, members of random or partially degenerate phosphopeptide 
25 libraries; see, e.g., Songyang et al., 1993, Cell 72:767-778), antibodies 

(including, but not limited to, polyclonal, monoclonal, humanized, anti-idiotypic, 
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chimeric or single chain antibodies, and FAb, F(ab')2and FAb expression library 
fragments, and epitope-binding fragments thereof), and small organic or 
inorganic molecules. 

Compounds identified via assays such as those described herein can be 
5 useful, for example, in elaborating the biological function of the target gene 
product, and for modulating steroidogenesis or gamatogenesis. For example, for 
FSH or FSH Mimetic stimulated genes that are target genes, compounds that 
decrease the level of expression of the gene or the activity of the encoded protein, 
are potential therapeutic agents for reproductive disorders resulting from 
10 increased levels of FSH. Conversely, compounds that increase the level of 
O expression of the gene or the activity of the encoded protein, are potential 
03 therapeutic agents for reproductive disorders requiring increased steroidogenesis 
jz and/or gamatogenesis. 

lis Screening Assays for Compounds and Cellular Proteins that Bind to a Target 

J Gene Product 

Q In vitro systems can be designed to identify compounds capable of binding 

2 the target gene products of the invention. Compounds thus identified can be used 

to modulate the activity of target gene products in a therapeutic protocol, to 
20 elaborate the biological function of the target gene product, or to identify 

compounds that disrupt normal target gene interactions. The preferred targets 

genes/products used in this embodiment are the FSH or FSH Mimetic stimulated 

genes of the present invention. 

The principle of the assays used to identify compounds that bind to the 
25 target gene product involves preparing a reaction mixture of the target gene 

protein and the test compound under conditions and for a time sufficient to allow 
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the two components to interact and bind, thus forming a complex that can be 
removed and/or detected in the reaction mixture. These assays can be conducted 
in a variety of ways. For example, one method to conduct such an assay would 
involve anchoring target gene product or the test substance onto a solid phase 
5 and detecting target gene product/test compound complexes anchored on the 
solid phase at the end of the reaction. In one embodiment of such a method, the 
target gene product can be anchored onto a solid surface, and the test compound, 
that is not anchored, can be labeled, either directly or indirectly. 

In practice, microliter plates can conveniently be utilized as the solid phase. 
10 The anchored component can be immobilized by non-covalent or covalent 
□ attachments. Non-covalent attachment can be accomplished by simply coating 

•- SHI 

5 the solid surface with a solution of the protein and drying. Alternatively, an 
i immobilized antibody, preferably a monoclonal antibody, specific for the protein 
hj* to be immobilized can be used to anchor the protein to the solid surface. The 
Ts surfaces can be prepared in advance and stored. 

In order to conduct the assay, the nonimmobilized component is added to 
[7 the coated surface containing the anchored component. After the reaction is 
H complete, unreacted components are removed (e.g., by washing) under conditions 

such that any complexes formed will remain immobilized on the solid surface. 
20 The detection of complexes anchored on the solid surface can be accomplished in 
a number of ways. Where the previously immobilized component is pre-labeled, 
the detection of label immobilized on the surface indicates that complexes were 
formed. Where the previously nonimmobilized component is not pre-labeled, an 
indirect label can be used to detect complexes anchored on the surface; e.g., 
25 using a labeled antibody specific for the immobilized component (the antibody, 
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in turn, can be directly labeled or indirectly labeled with a labeled anti-Ig 
antibody). 

Alternatively, a reaction can be conducted in a liquid phase, the reaction 
products separated from unreacted components, and complexes detected; e.g., 
5 using an immobilized antibody specific for target gene or the test compound to 
anchor any complexes formed in solution, and a labeled antibody specific for the 
other component of the possible complex to detect anchored complexes. 

Any method suitable for detecting protein-protein interactions can be 
employed for identifying novel target product-cellular or extracellular protein 
10 interactions. In such a case, the target gene serves as the known "bait" gene. 

g Assays for Compounds that Interfere with the Binding of a Target Gene 

i Product to a Second Cellular Protein 

J The target gene products of the invention can, in vivo, interact with one or 

15 more cellular or extracellular macromolecules, such as proteins. For the 

purposes of this discussion, such cellular and extracellular macromolecules are 
referred to herein as "binding partners." Compounds that disrupt such 
interactions can be useful in regulating the activity of the target gene product. 
Such compounds can include, but are not limited to molecules such as antibodies, 
20 peptides, and small molecules. 

The basic principle of the assay systems used to identify compounds that 
interfere with the interaction between the target gene product and its cellular or 
extracellular binding partner or partners involves preparing a reaction mixture 
containing the target gene product, and the binding partner under conditions and 
25 for a time sufficient to allow the two products to interact and bind, thus forming a 
complex. In order to test an agent for inhibitory activity, the reaction mixture is 
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prepared in the presence and absence of the test compound. The test compound 
can be initially included in the reaction mixture, or can be added at a time 
subsequent to the addition of target gene and its cellular or extracellular binding 
partner. Control reaction mixtures are incubated without the test compound or 
5 with a placebo. The formation of any complexes between the target gene product 
and the cellular or extracellular binding partner is then detected. The formation 
of a complex in the control reaction, but not in the reaction mixture containing 
the test compound, indicates that the compound interferes with the interaction of 
the target gene product and the interactive binding partner. Additionally, 
10 complex formation within reaction mixtures containing the test compound and 
□ normal target gene product can also be compared to complex formation within 
m reaction mixtures containing the test compound and mutant target gene product. 
£ This comparison can be important in those cases wherein it is desirable to 
bj identify compounds that disrupt interactions of mutant but not normal target gene 
JTs products. 

fi The assay for compounds that interfere with the interaction of the target 

L gene products and binding partners can be conducted in a heterogeneous or 
rf homogeneous format. Heterogeneous assays involve anchoring either the target 
gene product or the binding partner onto a solid phase and detecting complexes 
20 anchored on the solid phase at the end of the reaction. In homogeneous assays, 
the entire reaction is carried out in a liquid phase. In either approach, the order 
of addition of reactants can be varied to obtain different information about the 
compounds being tested. For example, test compounds that interfere with the 
interaction between the target gene products and the binding partners, e.g., by 
25 competition, can be identified by conducting the reaction in the presence of the 
test substance; i.e., by adding the test substance to the reaction mixture prior to or 
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simultaneously with the target gene product and interactive cellular or 
extracellular binding partner. Alternatively, test compounds that disrupt 
preformed complexes, e.g., compounds with higher binding constants that 
displace one of the components from the complex, can be tested by adding the 
test compound to the reaction mixture after complexes have been formed. The 
various formats are described briefly below. 

In a heterogeneous assay system, either the target gene product or the 
Interactive cellular or extracellular binding partner, is anchored onto a solid 
surface, while the non-anchored species is labeled, either directly or indirectly. 
In practice, microtitre plates are conveniently utilized. The anchored species cai 
be immobilized by noncovalent or covalent attachments. Non-covalent 
attachment can be accomplished simply by coating the solid surface with a 
solution of the target gene product or binding partner and drying. Alternatively, 
an immobilized antibody specific for the species to be anchored can be used to 
anchor the species to the solid surface. The surfaces can be prepared in advance 
and stored. 

In order to conduct the assay, the partner of the immobilized species is 
exposed to the coated surface with or without the test compound. After the 
reaction is complete, unreacted components are removed (e.g., by washing) and 
any complexes formed will remain immobilized on the solid surface. The 
detection of complexes anchored on the solid surface can be accomplished in a 
number of ways. Where the nonimmobilized species is pre-labeled, the detection 
of label immobilized on the surface indicates that complexes were formed. 
Where the non-immobilized species is not prelabeled, an indirect label can be 
used to detect complexes anchored on the surface; e.g., using a labeled antibody 
specific for the initially non-immobilized species (the antibody, in turn, can be 
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directly labeled or indirectly labeled with a labeled anti-Ig antibody). Depending 
upon the order of addition of reaction components, test compounds that inhibit 
complex formation or that disrupt preformed complexes can be detected. 
Alternatively, the reaction can be conducted in a liquid phase in the presence or 
absence of the test compound, the reaction products separated from unreacted 
components, and complexes detected; e.g., using an immobilized antibody 
specific for one of the binding components to anchor any complexes formed in 
solution, and a labeled antibody specific for the other partner to detect anchored 
complexes. Again, depending upon the order of addition of reactants to the 
liquid phase, test compounds that inhibit complex or that disrupt preformed 
complexes can be identified. 

In an alternate embodiment of the invention, a homogeneous assay can be 
used. In this approach, a preformed complex of the target gene product and the 
interactive cellular or extracellular binding partner product is prepared in that 
either the target gene products or their binding partners are labeled, but the signal 
generated by the label is quenched due to complex formation (see, e.g., U.S. 
Patent No. 4,109,496 that utilizes this approach for immunoassays). The addition 
of a test substance that competes with and displaces one of the species from the 
preformed complex will result in the generation of a signal above background. 
In this way, test substances that disrupt target gene product-cellular or 
extracellular binding partner interaction can be identified. 

Assays Based on Target Gene Product Activity 
The present invention further provides methods for identifying new therapeutic 
agents, or combinations of therapeutic agents, that modulate the activity or 
expression of one or more the gene products encoded the FSH or FSH Mimetic 
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stimulated genes of the invention. Specifically , the activity of the proteins 
encoded by the genes of the present invention can be used as a basis for 
identifying agents which can be used to modulate an FSH or FSH Mimetic 
influenced cellular process or response, e.g. steroidogenesis and/or 
gamatogenesis. For example, by blocking the activity of one or more of the 
proteins encoded by FSH or FSH Mimetic stimulated genes of the invention, 
reproductive cells will become sensitive to treatment with an agent that the 
unmodified reproductive cells were resistant to. 

The choice of assay format will be based primarily on the nature and type of 
protein being assayed. A skilled artisan can readily adapt protein activity assays 
for use in the present invention with the genes identified herein. 

Modulation of an FSH or FSH Mimetic Influenced Cellular Process or Response 
by Modulation of FSH or FSH Mimetic Stimulated Genes or Gene Products 
FSH or FSH Mimetic influenced cellular processes and responses, e.g., 
steroidogenesis and/or gamatogenesis, can be modulated by modulating the 
expression of a target gene or the activity of a target gene product. The 
modulation can be of a positive or negative nature, depending on the specific 
situation involved. 

"Negative modulation," refers to a reduction in the level and/or activity of 
target gene product relative to the level and/or activity of the target gene product 
in the absence of the modulatory treatment. 

"Positive modulation," refers to an increase in the level and/or activity of 
target gene product relative to the level and/or activity of target gene product in 
the absence of modulatory treatment. 
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It is possible that a disorder associated with an FSH or FSH Mimetic 
influenced cellular process or response, can be caused, at least in part, by an 
abnormal level of a target gene product, or by the presence of a gene product 
exhibiting abnormal activity. As such, the reduction in the level and/or activity 
of such gene products would bring about the amelioration of the disorder. 
Alternatively, it is possible that such disorders can be brought about, at least in 
part, by the absence or reduction of the level of target gene expression, or a 
reduction in the level of a gene product's activity. As such, an increase in the 
level of gene expression and/or the activity of such gene products would bring 
about the amelioration of the disorder. As discussed, above, successful treatment 
of various disorders can be brought about by techniques that serve to inhibit the 
expression or activity of target gene products (i.e., the product of FSH or FSH 
Mimetic stimulated genes that are target genes). 

For example, compounds, e.g., an agent identified using an assays described 
above, that proves to exhibit negative modulatory activity, can be used in 
accordance with the invention to prevent and/or ameliorate symptoms of a 
disorder associated with an FSH or FSH Mimetic influences cellular process or 
response, e.g., steroidogenesis and/or gamatogenesis. Such molecules can 
include, but are not limited to peptides, phosphopeptides, small organic or 
inorganic molecules, or antibodies (including, for example, polyclonal, * 
monoclonal, humanized, anti-idlotypic, chimeric or single chain antibodies, and 
FAb, F(ab')2 and FAb expression library fragments, and epitope-binding 
fragments thereof. 

Further, antisense and ribozyme molecules that inhibit expression of the target 
gene can also be used in accordance with the invention to reduce the level of 
target gene expression, thus effectively reducing the level of target gene 
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activity. Still further, triple helix molecules can be utilized in reducing the level 
of target gene activity, 

Among the compounds that can be used to reduce or inhibit either wild type, 
or if appropriate, mutant target gene activity are antisense, ribozyme, and triple 
5 helix molecules. Techniques for the production and use of such molecules are 
well known to those of skill in the art. 

Anti-sense RNA and DNA molecules act to directly block the translation 
of mRNA by hybridizing to targeted mRNA and preventing protein translation. 
With respect to antisense DNA, oligodeoxyribonucleotides derived from the 
10 translation initiation site, e.g., between the -10 and +10 regions of the target gene 
Q nucleotide sequence of interest, are preferred. 

JS Ribozymes are enzymatic RNA molecules capable of catalyzing the specific 

%! cleavage of RNA. (For a review, see, for example, Rossi, 1994, Current Biology 
7: 4:469-471.) The mechanism of ribozyme action involves sequence specific 
Kf i5 hybridization of the ribozyme molecule to complementary target RNA, followed 

by a endonucleolytic cleavage. The composition of ribozyme molecules must 
~f; include one or more sequences complementary to the target gene mRNA and 
H must include the well-known catalytic sequence responsible for mRNA cleavage. 

For this sequence, see U.S. Pat. No. 5,093,246, that is incorporated by reference 
20 herein in its entirety. As such within the scope of the invention are engineered 

hammerhead motif ribozyme molecules that specifically and efficiently catalyze 

endonucleolytic cleavage of RNA sequences encoding target gene proteins. 
Specific ribozyme cleavage sites within any potential RNA target are 

initially identified by scanning the molecule of interest for ribozyme cleavage 
25 sites that include the following sequences, GUA, GUU, and GUC. Once 

identified, short RNA sequences of between 15 and 20 ribonucleotides 
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corresponding to the region of the target gene containing the cleavage site can be 
evaluated for predicted structural features, such as secondary structure, that can 
render the oligonucleotide sequence unsuitable. The suitability of candidate 
sequences can also be evaluated by testing their accessibility to hybridization 
5 with complementary oligonucleotides, using ribonuclease protection assays. 
Nucleic acid molecules to be used in triplex helix formation for the 
inhibition of transcription should be single stranded and composed of 
deoxynucleotides. The base composition of these oligonucleotides must be 
designed to promote triple helix formation via Hbogsteen base pairing rules, that 
10 generally require sizeable stretches of either purines or pyrimidines to be present 
P on one strand of a duplex. Nucleotide sequences can be pyrimidine-based, that 
g will result in TAT and CGC triplets across the three associated strands of the 
J resulting triple helix. The pyrimidine-rich molecules provide base 
j complementarily to a purine-rich region of a single strand of the duplex in a 
Is parallel orientation to that strand. In addition, nucleic acid molecules can be 
O chosen that are purine-rich, for example, contain a stretch of G residues. These 
M= molecules will form a triple helix with a DNA duplex that is rich in GC pairs, in 
Q that the majority of the purine residues are located on a single strand of the 

targeted duplex, resulting in GGC triplets across the three strands in the triplex. 
20 Alternatively, the potential sequences that can be targeted for triple helix 
formation can be increased by creating a so called "switchback" nucleic acid 
molecule. Switchback molecules are synthesized in an alternating 5-3', 3-5' 
manner, such that they base pair with first one strand of a duplex and then the 
other, eliminating the necessity for a sizeable stretch of either purines or 
25 pyrimidines to be present on one strand of a duplex. 
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In instances wherein the antisense, ribozyme, and/or triple helix molecules 
described herein are utilized to reduce or inhibit mutant gene expression, it is 
possible that the technique utilized can also efficiently reduce or inhibit the 
transcription (triple helix) and/or translation (antisense, ribozyme) of mRNA 
produced by normal target gene alleles such that the possibility can arise wherein 
the concentration of normal target gene product present can be lower than is 
necessary for a normal phenotype. In such cases, to ensure that substantially 
normal levels of target gene activity are maintained, nucleic acid molecules that 
encode and express target gene polypeptides exhibiting normal target gene 
activity can be introduced into cells via gene therapy method. Alternatively, in 
instances in that the target gene encodes an extracellular protein, it can be 
preferable to co-administer normal target gene protein into the cell or tissue in 
order to maintain the requisite level of cellular or tissue target gene activity. 

Anti-sense RNA and DNA, ribozyme and triple helix molecules of the 
invention can be prepared by any method known in the art for the synthesis of 
DNA and RNA molecules. These include techniques for chemically synthesizing 
oligodeoxyribonucleotides and oligoribonucleotides well known in the art such 
as, for example, solid phase phosphoramidite chemical synthesis. Alternatively, 
RNA molecules can be generated by in vitro and in vivo transcription of DNA 
sequences encoding the antisense RNA molecule. Such DNA sequences can be 
incorporated into a wide variety of vectors that incorporate suitable RNA 
polymerase promoters such as the T7 or SP6 polymerase promoters. 
Alternatively, antisense cDNA constructs that synthesize antisense RNA 
constitutively or inducibly, depending on the promoter used, can be introduced 
stably into cell lines. 

Various well-known modifications to the DNA molecules can be 



30 



introduced as a means of increasing intracellular stability and half-life. Possible 
modifications include but are not limited to the addition of flanking sequences of 
ribo- or deoxynucleotides to the 5' and/or 3' ends of the molecule or the use of 
phosphorothioate or 2' O-methyl rather than phosphodiesterase linkages within 
5 the oligodeoxyribonucleotide backbone. 

Antibodies can be generated that are both specific for target gene product 
and that reduce target gene product activity. Such antibodies may, therefore, by 
administered in instances whereby negative modulatory techniques are 
appropriate. Antibodies can be generated using standard techniques against the 
10 proteins themselves or against peptides corresponding to portions of the proteins. 
Q The antibodies include but are not limited to polyclonal, monoclonal, Fab 
Jg fragments, single chain antibodies, chimeric antibodies, and the like. 
^ In instances where the target gene protein to that the antibody is directed is 

+ intracellular and whole antibodies are used, internalizing antibodies can be 
% preferred. However, lipofectin or liposomes can be used to deliver the antibody 
C or a fragment of the Fab region that binds to the target gene epitope into cells. 
N= Where fragments of the antibody are used, the smallest inhibitory fragment that 
O binds to the target protein's antibinding domain is preferred. For example, 

peptides having an amino acid sequence corresponding to the domain of the 
20 variable region of the antibody that binds to the target gene protein can be used. 
Such peptides can be synthesized chemically or produced via recombinant DNA 
technology using methods well known in the art (e.g., see Creighton, 1983, 
supra; and Sambrook et al., 1989, supra). Alternatively, single chain 
neutralizing antibodies that bind to intracellular target gene product epitopes can 
25 also be administered. Such single chain antibodies can be administered, for 
example, by expressing nucleotide sequences encoding single-chain antibodies 
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within the target cell population by utilizing, for example, techniques such as 
those described in Marasco etal. (1993, Proc. Natl. Acad. Sci. USA 90:7889- 
7893). 

Therapeutic Treatment 
5 The identified compounds that modulate target gene expression, synthesis 

and/or activity can be administered to a patient at therapeutically effective doses 
to prevent, treat or ameliorate a disorder associated with an FSH OR FSH 
Mimetic influenced cellular process or response. A therapeutically effective dose 
refers to that amount of the compound sufficient to result in amelioration of 
10 symptoms of the disorder. 
O Effective Dose 

pi Toxicity and therapeutic efficacy of such compounds can be determined by 

]= standard pharmaceutical procedures in cell cultures or experimental animals, e.g., 
| for determining the LD50 (the dose lethal to 50% of the population) and the 
Ji5 ED50 (the dose therapeutically effective in 50% of the population). The dose 
| ratio between toxic and therapeutic effects is the therapeutic index and it can be 
[7 expressed as the ratio LD50/ED50 Compounds that exhibit large therapeutic 
j=j indices are preferred. While compounds that exhibit toxic side effects can be 

used, care should be taken to design a delivery system that targets such 
20 compounds to the site of affected tissue in order to minimize potential damage to 

uninfected cells and, thereby, reduce side effects. 

The data obtained from the cell culture assays and animal studies can be 

used in formulating a range of dosage for use in humans. The dosage of such 

compounds lies preferably within a range of circulating concentrations that 
25 include the ED50 with little or no toxicity. The dosage can vary within this 

range depending upon the dosage form employed and the route of administration 
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utilized. For any compound used in the method of the invention, the 
therapeutically effective dose can be estimated initially from cell culture assays. 
A dose can be formulated in animal models to achieve a circulating plasma 
concentration range that includes the IC50 (i.e., the concentration of the test 
5 compound that achieves a half-maximal inhibition of symptoms) as determined in 
cell culture. Such information can be used to more accurately determine useful 
doses in humans. Levels in plasma can be measured, for example, by high 
performance liquid chromatography. 

10 Formulations And Use 

^ Pharmaceutical compositions for use in accordance with the present 

if invention can be formulated in conventional manner using one or more 
*L § physiologically acceptable carriers or excipients. 

+: Thus, the compounds and their physiologically acceptable salts and solvates 

+5 can be formulated for administration by inhalation or insufflation (either through 
O the mouth or the nose) or oral, buccal, parenteral or rectal administration. 
H For oral administration, the pharmaceutical compositions can take the form 

O of, for example, Tablets or capsules prepared by conventional means with 

pharmaceutically acceptable excipients such as binding agents (e.g., 
20 pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl 

methylcellulose); fillers (e.g., lactose, microcrystalline cellulose or calcium 
hydrogen phosphate); lubricants (e.g., magnesium stearate, talc or silica); 
disintegrants (e.g., potato starch or sodium starch glycolate); or wetting agents 
(e.g., sodium lauryl sulphate). The Tablets can be coated by methods well known 
25 in the art. Liquid preparations for oral administration can take the form of, for 
example, solutions, syrups or suspensions, or they can be presented as a dry 



product for constitution with water or other suitable vehicle before use. Such 
liquid preparations can be prepared by conventional "means with 
pharmaceutically acceptable additives such as suspending agents (e.g., sorbitol 
syrup, cellulose derivatives or hydrogenated edible fats); emulsifying agents 
(e.g., lecithin or acacia); non-aqueous vehicles (e.g., almond oil, oily esters, ethyl 
alcohol or fractionated vegetable oils); and preservatives (e.g., methyl or propyl- 
p-hydroxybenzoates or sorbic acid). The preparations can also contain buffer 
salts, flavoring, coloring and sweetening agents as appropriate. 

Preparations for oral administration can be suitably formulated to give 
controlled release of the active compound. 

For buccal administration the compositions can take the form of Tablets or 
lozenges formulated in conventional manner. ■ 

For administration by inhalation, the compounds for use according to the 
present invention are conveniently delivered in the form of an aerosol spray 
presentation from pressurized packs or a nebulizer, with the use of a suitable 
propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane, 
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a 
pressurized aerosol the dosage unit can be determined by providing a valve to 
deliver a metered amount. Capsules and cartridges of e.g., gelatin for use in an 
inhaler or insufflator can be formulated containing a powder mix of the compound 
and a suitable powder base such as lactose or starch. 

The compounds can be formulated for parenteral administration by injection, 
e.g., by bolus injection or continuous infusion. Formulations for injection 
can be presented in unit dosage form, e.g., in ampoules or in multi-dose 
containers, with an added preservative. The compositions can take such 
forms as suspensions, solutions or emulsions in oily or aqueous vehicles, 
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and can contain fonnulatory agents such as suspending, stabilizing and/or 
dispersing agents. Alternatively, the active ingredient can be in powder 
form for constitution with a suitable vehicle, e.g., sterile pyrogen-free 



water, before use. 
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The compounds can also be formulated in rectal compositions such as 



suppositories or retention enemas, e.g., containing conventional suppository 

bases such as cocoa butter or other glycerides. 

In addition to the formulations described previously, the compounds can 

also be formulated as a depot preparation. Such long acting formulations can be 
10 administered by implantation (for example, subcutaneously or intramuscularly) 

or by intramuscular injection. Thus, for example, the compounds can be 
£ formulated with suitable polymeric or hydrophobic materials (for example as an 
W emulstion in an acceptable oil) or ion excange resins, or as sparingly soluble 
P derivatives, for example, as a sparingly soluble salt. . 

M The compositions can, if desired, be presented in a pack or dispenser device 

O that can contain one or more unit dosage forms containing the active ingredient. 
M= The pack can for example comprise metal or plastic foil, such as a blister pack. The 
o pack or dispenser device can be accompanied by instructions for administration. 

20 Example 



A mouse cDNA array from Incyte, Inc. was used to analyze the expression 
profile of Y-l (ATCC Accession No. CCL 79 ) cells. This transcriptional profile 
analysis led to the identification of the FSH or FSH Mimetic stimulated genes of 
25 the invention. 



Identification of FSH OR FSH Mimetic Stimulated Genes 
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Yl cells were incubated with Ham's F-10 Nutrient Mixture Media 
supplemented with glutamine (1%), G418 geneyticin (80 ug/ml), penicillin- 
streptomycin (1%), fetal horse serum (15%), and fetal bovine serum (2.5%) and 
grown to confluence Confluent cells were then exposed to FSH at 10 9 M (See 
Table 1) or FSH Mimetic 024 at luM (see Table 3), Forskolin at luM (See Table 
4) and all three agents (i.e., FSH at 10" 9 M, FSH Mimetic 024 at luM and 
Forskolin at luM - See Table 2) for 16 hours. Total RNA was isolated from 
control or treated cells with ULTRASPEC™ RNA from Biotech Laboratories, 
Inc.. All media and supplements were obtained from Gibco BRL Life 
Technologies. 

The GEM (Gene Expression Microarray) technology uses the following 
steps to discover differences in gene expression between two messenger RNA 
(mRNA) samples. Small samples of cDNA were deposited on a glass surface and 
bonded to the glass. Subsequently, large portions from one half of the DNA's 
double strands were removed in order to activate the individual elements of the 
array, preparing them to react and bind to their uniquely matched DNA 
counterparts in the cells being tested. 

Two mRNA samples were prepared and color labeled, since the GEM 
technology uses a color coding technique to discover the differences in gene 
expression between two mRNA samples. Messenger RNA was extracted from the 
normal or unaffected sample, and a fluorescent labeled cDNA probe was 
generated. The probe represents all of the genes expressed in the reference sample. 
Next, the mRNA was extracted from another sample. Typically, were are the 
affected cells (e.g., Y-l cells): exposed to FSH or FSH Mimetic or removed at a 
different time. The fluorescent labeling step was repeated to generate a second 
cDNA probe using a different color fluorescent molecule. 
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The two fluorescent probe samples were simultaneously applied to a single 
microarray, where they competitively react with the arrayed cDNA molecules. 
Following incubation, the microarray was rinsed, washing off those probe 
molecules that did not find their cDNA counterpart. Each element of the GEM 
microarray was scanned for the first fluorescent color. The intensity of the 
fluorescence at each array element is proportional to the expression level of that 
gene in the sample. The scanning operation was repeated for the second 
fluorescent label. The ratio of the two fluorescent intensities provided a 
quantitative measurement of the relative gene expression level in the two cell 
samples. For example, if a microarray element shows no color, it indicated that the 
gene in that element was not expressed in either cell sample. If an element showed 
a single color, it indicated that a labeled gene was expressed only in that cell 
sample. The appearance of both colors indicated that the gene was expressed in 
•both cell samples. 

The genes identified on the GEM array that are more highly expressed in Y- 
1 treated cells than control cells are listed in Tables 1, 2, 3 and 4 in order of 
decreasing differential expression. Each entry includes the I.M.A.G.E. Database 
Accession Number for the sequence. I.M.A.G.E. clones can be obtained from, e.g., 
the American Type Culture Collection (Manassas, VA). 
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